We investigate the determinants of organic farming in the United States. State-level data show that the organic farming sector has grown over the last decade, but growth has been very heterogeneous with few states accounting for most of the growth. Further analyses of county data reveal that favorable natural amenities, water for irrigation, and government payments have a positive effect on most measures of organic farming used here. Results further point out that organic farming operations are more popular among young farmers. Adjacency to metro areas is also an important determinant for the number of organic operations. Organic farming is more important for the agricultural sector of the areas that are somewhat remote but that does not appear to be the case for very remote rural areas.
Organically raised products often return a higher revenue share to farmers than conventional products while promoting sustainable production methods and small-scale agriculture. Some suggest that organic farming on family farms has the potential to revitalize U.S. rural areas and their economies (Vasilikiotis, 2001) . Research in the European Union suggests that as a result of an increased consumer demand for organic products, organic farming has already contributed to the economic and social development of many rural areas in Europe (European Commission, 2009 ). U.S. prospects also look promising: organic production has more than doubled in the United States since the late 1990s and organic sales of foods have almost quintupled, increasing from $3.6 billion in 1997 to $21.1 billion in 2008 (Greene et al., 2009) . Although new organic producers have emerged to meet the rapidly growing demand, many handlers of organic product still experience critical shortages of organic products and are unable to meet the demand (Greene et al., 2009) .
Studies on organic farming have generally examined organic farming for particular sectors (e.g., Bhuyan and Postel, 2009; Kuminoff and Wossink, 2010) or the characteristics of individual farmer adopters (e.g., De Cock, 2005) . However, studies on organic farming at the more aggregate U.S. county level remain largely descriptive. This study examines the determinants of organic farming adoption in rural areas using county-and state-level evidence. Specifically, we investigate the factors that influence the number of small and large organic farming operations as well as the importance of organic farming on the whole agricultural sector at the county level.
Our findings suggest that organic farming depends on the quality of natural amenities, but also on the degree of ''rurality'' as measured by the U.S. Department of Agriculture (USDA) Economic Research Service's (ERS) 2003 definition of rural-urban continuum codes for areas in the United States. Adjacency to a metro area also seems to play a role on the number of organic farmers. The findings of this study may provide useful information to policymakers who seek to enhance their understanding of the organic production sector and promote agricultural sustainability in rural areas.
The rest of the article is organized as follows. Section two provides a description of the empirical strategy. Section three presents the data used. Section four discusses county-and statelevel results. Section five concludes and draws policy implications and further research.
Empirical Strategy
We investigate the determinants of organic agriculture at the county level as well as the factors that influence the number of small (less than $5,000 annual sales) and large (more than $5,000 sales) organic operations in a multivariate regression framework. We aim at answering three questions. First, we uncover determinants of the overall ''quantity'' of organic farming. We use two measures of quantity: the number of organic operations (a measure of the number of households involved in farming) and organic farming acres (a measure of resources dedicated to organic farming) at the county level. Second, we investigate whether the factors that influence the number of small producers and larger organic operations differ significantly. This is important because many believe that smaller-scale agriculture is likely to use sustainable methods and is socially desirable. Finally, we investigate the importance of organic farming revenues measured as the share of organic farming sales over total agricultural sales at the county level (a measure of the importance of the organic sector for agriculture as a whole).
Consequently, we use the number of organic operations, organic acres, number of organic farms with sales of less than $5,000, number of organic farms with sales of more than $5,000, and the ratio of organic farming sales to the total agricultural value at the county and state level as our dependent variables in regression models.
The basic specification assumes that the measures of organic farming are linearly related to a number of observable county attributes 1 :
where y is a measure of organic farming quantity or intensity and x is a vector of observables. Four sets of covariates are included at the countylevel regression models describing general agricultural characteristics, socioeconomic factors, the degree of ''rurality,'' and natural characteristics. The variables that describe agricultural characteristics are total cropland, total pasture, government payments, and water extracted for irrigation. The socioeconomic variables are population, average farmer's age and years of experience in farming, percent white, percent Hispanic, percent poor, and median household income for each county. A measure of natural characteristics that accounts for many climatic factors is the natural amenities scale. Finally, we use the USDA-ERS 2003 rural-urban continuum code to control for the degree of ''rurality.''
The county-level analysis offers multiple advantages, namely a large number of observations, a large number of covariates observed, and rather recent information (as of 2006-2007) . However, we can only observe a snapshot as of year 2007 with our county-level data set. We also use a state-level data set that lacks the detail that we capture in the county data but is able to provide a picture of the growth in the importance of organic farming over the last decade. We provide a description of the main characteristic of organic farming from 2000-2009 at the state level for all U.S. states. More specifically, Figure 1 illustrates the growth of organic farming among the U.S. states for the period 2000-2009 and Figure 2 illustrates the share of organic farming sales on total agricultural sales for 2009.
New Hampshire leads the market with the highest share of agricultural revenues coming from organic sales (with 7.05%). Vermont has the second highest share of organic produce at 6.51% followed by Maine and Massachusetts with 3.42% and 2.74%, respectively. The rest of the states have a low percent share of agricultural product ranging from 0% to 2.12%. There are missing data for Delaware, Louisiana, Nevada, and South Carolina. Therefore, they are excluded from the graph.
Data
The main county-and state-level data used in this study are available from the 2007 Census of Agriculture provided from the USDA and the National Agricultural Statistical Service. Variables collected at the county and state level provide information on organic farming, general agricultural production conditions, socioeconomic conditions, natural characteristics, and the degree of ''rurality.'' The data on organic farming and general agricultural information are extracted from the 2007 Census of Agriculture. The socioeconomic variables are available from the U.S. Census Bureau and the natural characteristics variables are available from the ERS of the USDA. The data used for the purpose of this study at the county level are a crosssection for year 2007. Summary statistics for the county-level variables used in this study are provided in Table 1 . To account for ''rurality,'' we generate categories based on the ERS-USDA 2003 ruralurban continuum code. Because very little agricultural production takes place in metro areas, we group metro areas with rural-urban continuum codes between 0 and 3 under one category.
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A description of the rural-urban continuum codes is provided in Table A .1 of the Appendix.
Results
The first question that we investigate is what influences the number of organic operations and organic acreage. The results for this analysis are provided in Table 2 . As previously mentioned, dependent variables in the first and second regression are the number of organic operations and organic acres, respectively.
Several variables appear to influence the number of organic operations at the county level. As expected, the number of organic operations increases with a higher population and more overall agricultural land. Pasture land, on the other hand, is negatively associated with the number of operations after overall agricultural land and population are held constant. Similarly, organic operations are strongly positively correlated with the natural amenities scale. Government payments are also positively and significantly associated with the number of organic operations. Farmers' years of experience in agriculture do not influence the number of organic operations, but the average age of farm operators, on the other hand, is negatively correlated with the number of organic operations. This observation suggests that organic farming is being embraced by young farmers who are more eager to try new ways of farming. Water for irrigation also contributes in the number of organic operations. Generally, counties with higher household incomes contribute to more organic farm operations, perhaps as a result of a higher consumer demand for organic products that tend to have higher prices compared with their conventional counterparts. Now we shift focus on the results in terms of ''rurality,'' which should be interpreted with respect to those counties with a rural-urban continuum code of 7 (urban population of 2,500 to 19,999, not adjacent to a metro area). Surprisingly, counties located in areas with a code between 0 and 3 have more organic operations than counties with a rural-urban code of 7.
3 This could be attributable to proximity to large cities. In addition, counties with a code of 6 have substantially more organic operations. Similarly, counties with a code of 6 are adjacent to a metro area and naturally more organic operations are expected in these areas compared with the control counties (code 7), which are not adjacent to a metro area. Thus, proximity to a metro area seems to play an important role when it comes to the number of organic operations at the county level. In fact, metro areas generally have a higher number of farmers' markets (as a result of a higher population) and organic products are generally more perishable than conventional agricultural products.
The second regression model investigates factors that influence the number of organic acres. Total cropland, pasture land, natural amenities, irrigation water, and government payments appear to be positively correlated with the size of organic acreage at the county level. The natural amenities scale appears to be the most important determinant of organic acres. Median household income does not have a strong positive effect on the number of organic acres. Lastly, ''rurality'' does not appear to have similar associations with organic acres as it does with the number of operations.
We also provide some insights on the size of organic operations and the importance of organic farming at the county level in Table 3 . Many believe that organic farming can be a way of life for many small farmers. In fact, small and medium farms play a central role in the sustainable agriculture literature. For this purpose, the first and second regressions in Table 3 contain the number of operations with annual sales of less than $5,000 (i.e., small organic operations) and those with sales of more than $5,000 (i.e., large organic operations) as their dependent variables, respectively.
Coefficients of the first two regression models suggest that the number of small and large organic operations at the county level is positively and significantly (at the 99% level and above) correlated with population, cropland, pasture land, government payments, and the natural amenities scale. 4 However, there appear to be differences on the effect of the amount of water available for irrigation. The number of large organic operations increases with more water availability, whereas the number of small organic operations does not appear to be influenced by water irrigation. Thus, as expected, larger operations do depend on water availability because farming is usually the main occupation for larger farm operators. Once again, adjacency to an urban area seems to be an important factor for both small and larger organic farms. For the latter, adjacency to a larger metro area (rural continuum code of 4) is more important than for smaller organic farms, which can survive even in more rural areas because they have smaller sales. As stated in the introduction of this study, organic farming is the fastest growing branch of U.S. agriculture. However, it is still a very small part of the agricultural sector. Thus, in the last model of Table 3 , the dependent variable is the share of organic sales on the total value of agricultural production at the county level. Once again, the natural amenities scale coefficient is positive and significant suggesting that organic agriculture thrives in counties with relatively better overall natural agricultural amenities. Years of farming experience and the average age of farm operators are positively correlated with the share of organic sales on total agricultural sales. One plausible explanation for this result may be that older farmers operate, on average, larger organic operations. A surprising result is that the more water available for irrigation at the county level, the less important organic agriculture is for that county. Thus, conventional agriculture is more dependent on water for irrigation than organic agriculture. Finally, organic agriculture appears to be more important for counties with a rural continuum code of 5, which are not very rural but are not adjacent to a metro area.
Summary and Conclusions
We investigate the determinants of organic farming at the county level using information on all counties in the United States. We find that the natural amenities index has a positive effect on all measures of organic farming that we used here. Water for irrigation appears to positively affect the number of organic operations, but it is less important for small operations and relatively less important for organic agriculture than conventional. Results indicate out that organic farming operations are more popular among young farmers. However, farmer age and experience appear to be positively related to the share of organic sales. Most importantly, we find positive associations between government payments and organic farming, suggesting that it may be possible for government programs to encourage organic farming to a notable extent. However, it is not possible in this cross sectional effort to establish a causal link between payments and organic agriculture. We suggest that the issue be investigated further with quasi-experimental methods or longitudinal data.
Another objective of this study was to investigate organic farming controlling for the degree of ''rurality.'' Our findings in this aspect suggest that adjacency to metro areas is an important determinant for the number of organic operations. On the other hand, organic farming is more important for the agricultural sector of the areas. which are more ''rural'' (with a continuum code of 5). Finally, remote rural areas (those with continuum codes of 8 and 9) do not appear to be favorable for organic farming in any of the aspects investigated in this study.
To our knowledge, this is the first investigation of organic farming at the county level that includes all U.S. counties. The results of this study can be useful to state and private organizations that seek to have a better understanding of the factors that influence organic farming. Most notably, this study provides insights for more analysis of this sort as more and more consumers are driven toward organic farming products.
